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Abstract
Past research has led to the conclusion, through studies of the speed-accuracy trade-off, that there 
is a natural covariance between speed and accuracy within individuals on movement tasks
(Adam, 1992). In this study, we investigated the relationship between the speed-accuracy
continuum and risk-taking personality characteristics. In order to investigate the hypotheses, the
study used a Fitts' cyclical aiming task in which participants moved a mouse between two targets
that were at various widths and amplitudes. The various widths and amplitudes included 15
unique combinations of movement measurements, which were compared to two measures of
risk-taking. These were the Investment Risk Tolerance Quiz (IRTQ), which is a questionnaire
that measures an individual's risk-tolerance with regard to financial investment, and the
Personality Inventory of the DSM-5 (PID-5), which is an overarching method of testing
personality characteristics, including risk-taking. We used a linear regression between risk­
taking and measures of motor performance (movement time, accuracy, and variability) to assess
if there is a relationship between the two. With this analysis, we were interested if variability
along one dimension predicted the variability along the other dimension. The first prediction,
that as movement time (MT) increases risk taking should decline, did not yield significant
results. The second prediction, that as accuracy increases, with regard to target hits and misses,
risk taking should decline was also found not to be significant. Last, the prediction that
variability increases, with regard to the standard deviation of movement amplitude, as risk taking
increases was found not to be significant also. These predictions were not significant and this
III
study failed to provide a link between an individual's personality and their movement
characteristics.
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CHAPTER I
Introduction
Successful movements have high efficiency, which can be defined as the maximization of
speed and accuracy in each individual movement. There is a relationship between these two key
components of movement: the faster the movement, the lower the accuracy (Fitts, 1954). This 
relationship has come to be known as the speed-accuracy tradeoff (Adam, 1992). An example of 
this tradeoff would be an elite basketball player dunking a basketball. The basketball player will 
sprint towards the basket, but as the goal is approached, movement speed will be reduced and 
traded for accuracy in order to increase the likelihood that the basket is made.
When speed is prioritized over accuracy, each movement takes less time causing an
increase in the probability of error, compared to a situation where accuracy would have been a
priority (Fairbrother, 2010). Due to this trade-off, many people focus on accuracy when they are 
learning a new movement (Fairbrother, 2010). This relationship between speed and accuracy is 
shown by individuals falling somewhere along a speed-accuracy continuum (Adam, 1992).
Fairbrother (2010) states that “Some people cannot seem to slow down even though they 
continually miss the target, while other people move so slowly that it stretches the imagination to
use the word “speed” in connection with the task they are supposed to be completing” (p.94).
The individuals that Fairbrother is describing fall at the extremes of the speed-accuracy
continuum. The idea that people fall along different points of the speed-accuracy continuum is
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an important observation upon which the current study was built. In the current study, we
investigated the relationship between where an individual falls along the speed-accuracy
continuum and their risk-taking characteristics. In other words, are individuals who move with
high speed and low accuracy generally more tolerant of risk? The notion that movement speed
and/or accuracy might be related to risk tolerance comes from the speed-accuracy trade-off.
Where an individual falls on the movement speed-accuracy continuum may reflect their risk
tolerance. Those that are fast and make more errors may be more risk tolerant (i.e., they are
willing risk making errors in return for the possibility of a quick payoff). On the other hand,
those that are slow and accurate may be less risk tolerant. If there is individual variability in
movement risk tolerance, then is that related to individual differences at a more macroscopic
level, namely, risk tolerance in investment style and personality characteristics. In the remainder
of the Introduction, we will review the literature on between-participant variability in the speed-
accuracy trade-off and between-participant variability in risk-taking.
Speed-Accuracy Trade-Off
There is a natural covariance between speed and accuracy within participants, such that 
as speed increases variability increases (accuracy declines), where speed is inversely 
proportional to the movement time (MT) needed to complete each movement and variability is 
related to the range (size) of the distribution of movement endpoints, (e.g., the distribution 
standard deviation). Adam (1992) conducted a study in which participants were required to 
focus their efforts under one of three movement instruction conditions: speed prioritization, 
accuracy prioritization, equal prioritization of speed and accuracy. For each participant in the 
study, both the within-participant standard deviation of the movement endpoints and MTs were 
calculated. When changes in the individual-participant MTs were plotted as a function of the
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individual-participant standard deviation of movement endpoints, the results showed that the MT 
and the spatial variability of movement endpoints were negatively correlated (Adam, 1992).
That analysis revealed that as MT increased across individual participants, variability declined, 
(i.e., accuracy increased). In other words, individuals that move more slowly, produced smaller 
amounts of spatial variability, whereas individuals that movement more quickly produced larger 
amount of spatial variability. Said differently, Adam's data (Adam, 1992) revealed a speed- 
accuracy trade-off continuum on which at one end slow participants were more accurate and at 
the other end fast participants were less accurate.
Risk-Taking Variability
Just as there is variability between individuals in movement speed and accuracy, there is 
also variability between individuals in risk tolerance. Cheng and Lee (2012) investigated risk 
tolerance levels among motorcyclists and stated that there were different levels of risk-taking 
associated with different levels of impulsiveness. Huangfu (2014) also conducted a study in 
which participants were tested for risky behavior involving a scenario in which lives would be at 
stake. The participants were asked to choose which course of action to take in the event of a 
disease outbreak. One of the options was risky, and had high casualties, and the other option was 
a scenario with low risk and a guaranteed number of survivors. The results of Huangfu (2014) 
indicated that there were those who were less risky, and made “sure thing” choices, compared to 
others who made riskier choices. Mishra, Lalumière, and Williams (2010) found further support 
for such variability in risk-taking using a gambling choice task and several questionnaires.
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Hypothesis
In the current study, we investigated the relationship between where someone falls along
the movement speed-accuracy continuum in motor performance and his or her risk­
taking personality characteristics. In particular, we asked the question, does where someone falls
along the movement speed-accuracy continuum in motor performance predict risk-taking
behavior? The gist of the investigation is examining if risk taking assessed at different levels of
system operation are related-and are possibility governed by-common processes and capacities.
The literature reviewed above (viz., Adam,1992) established that there is a speed-accuracy 
tradeoff (e.g., the faster a participant moves, the more likely they are to miss the target), and that 
there is natural variability between people in terms of where they fall on the speed-
accuracy continuum. We investigated if where individuals fall on this speed-accuracy
continuum was related to their degree of risk-taking behavior. That is, does an individual with 
high accuracy in their motor performance tend to behave, more generally, in a less risky fashion?
In this study attempted to link well established principles of the movement speed-accuracy
tradeoff to risk-taking personality characteristics.
There is limited research pertaining to the relationship between personality and the 
control of movement. One example was Raviv, Geron, and Low (1990) who investigated this 
relationship using 16 motor variables and 11 personality characteristics to see if there was a 
relationship between motor and personality characteristics. A key motor variable, reaction time, 
was assessed, as well as an additional movement-related sensory component (i.e., kinesthesia). 
One of the personality traits, pertinent to this study, was self-control assessed by five scores 
taken from various self-control tests. Raviv, Geron, & Low (1990) established that individuals 
that exhibit high self-control, were low in risk-taking. After a factor analysis, this study
4
revealed that movement could be linked to personality characteristics. In particular, self-control 
and extraversion were both linked to an individual's motor characteristics: self-control, an aspect 
of risk-taking, was related to kinesthetic errors and reaction time (Raviv, Geron, & Low, 1990).
Motor Task
In order to assess motor performance, we used a Fitts aiming task with instructions to
perform as quickly and accurately as possible. In particular, we used the reciprocal or cyclical
aiming task, used by Slifkin and Eder (2012, 2014, 2017), which is similar to the task Fitts used. 
As in Slifkin and Eder's (2017), participants performed under the 15 unique conditions that 
result from crossing three movement amplitude requirements (80, 160, 320 mm) with five target 
width conditions (5, 10, 20, 40, 80 mm). Each measure of speed and accuracy was averaged 
over the 15 conditions to provide one index of speed and one index of accuracy per participant. 
According to the hypothesis, the participants with high risk-tolerance should have more
movement errors and more movement variability than those with lower risk-taking tolerance.
Individuals high in risk tolerance should have shorter MTs and more errors, whereas individuals 
low in risk tolerance should have longer MTs and less error.
Risk-Taking Measurements
In order to assess risk-taking personality characteristics, each participant completed two
surveys. The Investment Risk Tolerance Quiz (IRTQ) (Appendices A) is an assessment of risk­
taking that deals with how comfortable a participant is investing in various financial situations
(Grable & Lytton, 1999). This 13-item survey provides an assessment of tolerance for financial
risk-taking, and has shown high validity with regard to a person's willingness to take a financial
risk (Kuzniak, Rabbani, Heo, Ruiz-Manjivar, & Grable, 2015). The initial goal of this research
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was to examine risk taking at the motor level and risk taking in financial decision-making.
Selecting the speed of movement might be thought of as having a certain probability (risk) of a
payoff. Similarly, investing money in a given stock may be associated with different levels of
risk of financial loss or gain. In other words, there would seem to be an intuitive parallel
between risk tolerance in movement and investment (i.e., spending money with the hopes of
gaining more money or some other valuable product.) In addition, we examined a more general 
index of risk-taking personality characteristics through the Personality Inventory for the DSM-5
(PID-5) (Appendices B) (Kruger, Derringer, Markon, Watson, & Skodol, 2011). In other words,
would risk tolerance in movement relate to risk tolerance as a general personality characteristic
of risk-taking not covered by the IRTQ? The PID-5 personality inventory is the current model of
personality assessment used by clinicians and it has been shown to be a reliable instrument
(Fossati, Krueger, Markon, Borroni, & Maffei, 2013). The PID-5 allows for the assessment of a
wide range of personality characteristics, but only the scores from the risk-taking section of the
PID-5 were considered in the current study. Here individual-participant movement speed,
accuracy, and variability scores were each used to predict scores on the two risk-taking
instruments (i.e., the IRTQ and the risk-taking section of the PID-5).
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CHAPTER II
Methods
Participants
Forty Cleveland State University students were recruited for participation with an
advertisement placed in the SONA Systems research participation software. The advertisement
asked for participation from healthy, right-hand dominant volunteers between the ages of 18 and
30. Each participant reported normal or corrected-to-normal vision, and no prior history of 
neurological disease or damage. In this study, the participants were 21 female and 19 male 
participants with a mean age of 19.45 years. Each participant signed an informed consent form 
that was previously approved by the local IRB. In addition, participants were given partial credit 
toward a research participation requirement for their course in which they were enrolled.
Participants were asked to complete the two personality assessments of their tolerance for 
risk-taking, half of the participants completed both surveys before they completed the motor task 
and the other half of participants completed the motor task before completing the survey. The 
surveys were given in the same order for each participant with the IRTQ given first.
For the motor task, the experimenter emphasized that the importance of both movement 
speed and accuracy. Each participant was presented with 15 unique target display conditions, 
which was the product of crossing five target widths (5, 10, 20, 40, 80, mm) and three movement 
amplitudes (80, 160, & 320 mm). Participants were asked to move between the two targets 100 
times within each of the 15 unique condition.
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Apparatus
A graphics tablet (Wacom Intuos2) with dimensions of 304.80 by 457.20 mm recorded 
movement from a cordless mouse (Wacom Intous2 4D Mouse). The monitor used to display the 
targets was a 469.90 mm flat screen LCD video monitor (ACER X183H) with a refresh rate of 
75 ms and actual viewing dimensions of 230 mm by 430 mm. The video monitor was sitting on 
top of a stand to raise the height by 234.95 mm to ensure that the targets were at eye level for 
most participants. Participants were seated directly in front of the monitor approximately aligned 
with of their body midline, and they were allowed to adjust the height of the chair to their 
comfort. The graphics tablet was directly in front of the participant within easy reach of their 
dominant hand. After adjusting the seating to comfort, with participants in an upright position 
(feet flat on the floor and back against the back of the chair), participants were seated 
approximately 660 mm away from the targets displayed on the video monitor.
Procedure
When the participants entered the room, each one completed an informed consent form 
before participation in the experiment began. After consent, each participant either began the 
surveys or began preparation for performance of the motor task. Each participant watched the 
experimenter demonstrate the motor task to make sure the instructions and task were clear.
Prior to the motor task, the experimenter demonstrated it and delivered the task 
instructions. At the start of each condition, white crosshairs-marking the currently active target- 
appeared in the center of the left target rectangle. The experimenter demonstrated the task by 
moving a mouse driven cursor from target to target quickly and accurately. Participants were 
informed that a hit would be registered as long as they produced a mouse button press when the
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cursor was anywhere within the active target. In addition, a “beep” sounded in the event that the 
target was missed. When the mouse button was pressed, in the event of either a hit or a miss, the 
crosshairs instantly changed location to the opposite target and participants were instructed to
move to that target and produce a mouse button press when the cursor was in the target. Within 
a given condition, the sequence of back-and-forth, target-to-target movements was repeated 100 
times, until the target display disappeared, signaling the end of the condition.
After the participants were instructed on the task, each participant practiced 50
movements under each of three conditions that were randomly selected from the 15 unique
conditions. Each participant practiced under a different set of three randomly selected
conditions.
Participants then began actual testing on the motor task, which included of 100
movement within each of the 15 unique conditions. During testing, in order to prevent fatigue,
participants were instructed to rest for at least one minutes after completing five consecutive
conditions (That break could be extended according to each participant's need). The experiment
took about one hour and thirty minute. For the entirety of the experiment, the overhead lights
were off, and the experimenter had a small desk lamp on during the practice condition. This was
done to ensure that the only visual information available to each participant would be the task
relevant information displayed on the video monitor. After the practice condition, each
participant was given a pair of sound attenuating earmuffs to minimize the potential influence of
extraneous sound on the participant's performance. The sound of the “beep” was adjusted so
that the participant was able to hear the sound while wearing the earmuffs.
The target displays were presented using customized software. The target display
consisted of two targets appearing as white rectangular outlines on a black background. Each of
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the targets was an equal distance from the center of the monitor. The target height was set at
139.70 mm. As mentioned earlier there were 15 conditions, with varying widths and amplitudes. 
Each participant was asked to complete the task as fast and as accurately as possible, with equal 
emphasis on speed and accuracy.
In order to perform the motor task, participants made 100 consecutive back- and forth 
movements between the two rectangular targets. The cursor was continuously displayed on the
monitor and there was 1:1 x- dimension control-to-display mapping. The 1:1 mapping ensured 
that the amount of mouse movement on the graphics tablet was the same as the amount of cursor
movement on video monitor. The y- dimension control-to-display gain was set to 1.33:1.00.
This means that a unit of mouse movement along the y -dimension resulted in 0.75 units of
cursor movement along the y-dimension of the display. It is important that the x-dimension have
a 1:1 control to display mapping because all data submitted to analyses assessed movement along 
the x-dimension. Data acquisition occurred approximately every 15.5ms (M ≈ 15.5ms), which 
translated to an acquisition rate of approximately 64.52 Hz (M≈ 64.52 Hz) with a spatial
resolution of 0.1mm.
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CHAPTER III
Data Processing and Analysis
General Data Processing
The movement amplitude for each movement produced by each participant was defined
as the distance, along the x-axis, between the mouse button press that terminated the movement
at the previous target and the mouse button press that terminated the movement at the current
target. The amount of time between those two mouse button press was defined as the movement
time (MT). All 100 experimental trials were included in the analyses.
Movement Time
To date, variations in MT have not been linked to variations in risk-taking characteristics. 
In this study, we attempted to do so by analyzing MT in order to determine if it is predictive of 
participant's risk-taking tolerance. We predicted that as MT increases, more general risk-taking 
behavior characteristics (e.g., measured by the IRTQ) would decrease. In other words, we
predicted that participants with longer task completion times should be those with decreased
risk-tolerance on the risk-taking assessments.
Accuracy
Accuracy was measured in two ways. First, an accurate movement was defined as a
mouse button press made when the cursor was anywhere within the target boundaries, whereas
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an inaccurate movement was defined as a mouse button press made when the cursor was outside 
the target boundaries. Each button press was recorded and used to calculate accuracy. For each 
participant, accuracy was defined as the average number of errors (target misses) across the 15 
conditions. It was predicted that as risk-tolerance increased, errors would also increase. The
relationship meant that the number of target misses (movement errors) should have increased,
reducing accuracy. Second, accuracy was also measured as the variability of the movement
amplitude distribution. In particular, for each participant, variability was defined as the standard
deviation of movement amplitudes averaged across the 15 unique conditions. That is,
individuals high in risk tolerance were predicted to have greater variability than individuals low
in risk tolerance.
Risk-Taking
As mentioned, there were two methods of risk-taking assessment. The first was the 
IRTQ in which participants could score between 18 and 40, with 18 being low-risk tolerance and 
40 being high-risk tolerance. With regard to the PID-5, for each participant scores on the
questions within the risk-taking portion were averaged. Those scores could range between zero 
and three with zero being a low risk tolerance and four being high risk tolerance.
Main Analysis
The initial analyses were an attempt to replicate the findings of Adam (1992) by running
a linear regression and looking at the t-test values for the slope of the relationship between MT
and accuracy (movement errors), as well as MT and variability (the standard deviation of
movement amplitudes) (Adam 1992, only looked at variability). This was done in order to show
the existence of the movement speed-accuracy continuum in the current data. It is important to
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establish that there is a movement speed-accuracy/variability continuum, where people are fast 
and inaccurate and others are slow and accurate. If there is individual-participant variability 
along the speed-accuracy continuum, then that would provide bases for examining if and how 
variations in speed and accuracy in motor performance relate to variations in risk tolerance in 
investment style and personality characteristics. The main analysis looked at linear regressions 
between each risk-taking measure and each measure of motor performance: movement speed, 
accuracy, and variability. We looked at the t-test to assess if the slope is different from zero, 
(t=b/SE: where b is the slope of the line and SE is the standard error of the slope). Each data 
point in each regression was based on averages across all 15 amplitude-width conditions for each 
participant. Those individual-participant averages on the motor variables-MT, accuracy, and 
variability-were used to predict risk-taking scores on both the IRTQ and the risk-taking section
of the PID-5.
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CHAPTER IV
Results
Replication. The continuum introduced by Adam in 1992 was supported. We were able to
replicate his findings and show significant relations between MT and accuracy in terms of the
amount of variability, which was previously shown by Adam (1992), and between MT and
number of movement errors, which is new to this study. We looked at a t-test of the slope for the 
relation between MT and the number of errors made and it yielded a r2=0.0.57 and a t(39) = - 
3.18, p>0.00 (Figure 1) and the relationship between MT and variability yielded a r2=0.29 and a 
t(40) =-2.67, p=0.011 (Figure 2).
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Movement Times and Risk-Taking. The relation between changes in individual-participant MT
and individual-participant risk-taking was investigated for each participant (between
participants). As shown in Figures 3 and 4, the slope of the regression lines for the relations of
MT and the IRTQ and MT and the PID-5 were negative, however in neither case were they
significantly different from zero. To assess if the slope was different from zero, a t-test was
used. Individuals scoring high in risk-taking characteristics did not take significantly less time to 
complete movements in the cyclical aiming task. Movement time was not significantly related to
either assessment of risk-taking. Movement time in relation to the IRTQ yielded an insignificant 
r2=0.0075 and a t(39) =0.14, p=0.89 with an r2=0.01 (Figure 3.). Movement time in relation to 
the PID-5 yielded a similar insignificant result with an r2=0.03 and a t(39)=-0.96, p=0.34 (Figure 
4.).
Accuracy and Risk-Taking. Accuracy was measured by the average number of errors participant
made per block of 100 trials (i.e., the number of times the target was missed). The analysis
revealed that as risk-taking characteristics increased errors decreased. However, the relationship
was insignificant. In this non-significant relationship, the slope of the regression should have a
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positive slope that is also significantly different from a value of zero. This would result in 
individuals of high-risk tolerance having a lower proportion of hits inside the target than those 
that have low risk tolerance. In this case, the direction of the relation was correctly predicted, 
however the results were not significant. Accuracy with regard to the relation between the 
number of movement errors and the IRTQ yielded a r2 =0.00 and a t(39) = 0.14, p = 0.89 with an 
(Figure 5), and relation between the number of movement errors and the PID-5 yielded a 
r2=0.04 with a t(39)=1.06, p=0.30 (Figure 6).
Variability. Variability was measured by the standard deviation of movement amplitude values. 
The analysis revealed that individuals that have high-risk tolerance scores did not have a 
significantly larger standard deviation of movement amplitudes, and thus a higher variability. In 
other words, a positive correlation between the variables is predicted. The mean regression of 
the slope was not significantly different from zero. The relationship between variability and 
risk-taking in the IRTQ yielded a r2 = 0.0 with a t(39) = 0.03, p=0.97 (Figure 7). The 
relationship between variability and the PID-5 yielded a r2 = 0.01 and a t(39) = -0.96, p=0.61 
with an (Figure 8).
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CHAPTER V
Discussion
The primary focus of this study was to examine relationships between risk-taking 
characteristics and the speed-accuracy characteristics of motor performance. This rationale 
followed that of the speed-accuracy trade-off. In this case, no compelling support was found for 
the idea that individuals that ranked high in tolerance for risk-taking were less accurate, more 
variable, or have shorter MTs compared to individuals that ranked low in tolerance for risk­
taking characteristics. Adam (1992) indicated that individuals lie on a continuum, meaning that 
there are individual differences among people with regards to their speed and accuracy. The 
current results supported the relation found by Adam (1992).
Personality characteristics could still shed light on why there are differences in motor 
performance, especially risk-taking using the speed-accuracy trade-off continuum. With the 
limited research in this area of personality and motor performance, this study did not show a 
statistically significant relationship between personality and motor performance. We did 
however predict the correct direction of the trend in Figures 3, 4, 5, and 6, so it is possible that 
there is a relationship that would be detected if the sample size was larger. Even though this 
simple motor task had a wide range of amplitude requirements and target widths, we were unable 
to link risk-taking personality characteristics to the speed and accuracy of motor performance. 
The methods of assessment could have been a reason for the null effect. It is possible that the
18
two risk-taking surveys assessed aspects of risk-taking not reflected in risk-taking in motor 
performance.
The null effects of the current study could indicate that motor (bodily processes) are not
as related to mental or personality processes as suggested by other research in the domain of
embodied cognition. “Cognition is embodied when it is deeply dependent upon features of the 
physical body of an agent, that is, when aspects of the agent's body beyond the brain play a 
significant causal or physically constitutive role in cognitive processing” (Wilson & Foglia, 
2017). Varlet et. al (2014) indicated that motor processes and social anxiety disorder effect one 
another thus supporting the embodied cognition hypothesis as well as our original hypothesis. 
The hypothesized relationships between motor movements and risk taking were not statistically 
significant in the current study. The results of this thesis could suggest that there may be limits 
on which motor and bodily processes are related to an individual's personality characteristics and 
that they may operate in a more independent fashion than embodied cognition suggests.
There are some additional explanations for the results reported in the current thesis. It 
could be that the IRTQ and PID-5 are not sufficiently sensitive to detect risk taking at the level 
of motor performance, which would be a limitation of this study. Risk taking at the motor level 
may not be accessible by a survey in which individuals provide a subjective perception of 
themselves. Perhaps a task such as the Iowa Gambling Task would better assess risk taking at 
the motor level. This method of assessment puts cards in the participant's hand and has them try 
to win as much money as possible. This method could link to motor risk-taking by capturing a 
different essence of risk-taking missed by the surveys given. The Iowa Gambling Task would 
seem to provide a direct measure of risk-taking performance that may better map onto the 
movement task than the two surveys, which provide indirect subjective assessments. It is
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possible that risk taking, with regards to an individual's position along the speed-accuracy 
continuum, reflects a different capacity than what was captured by the surveys.
A final explanation of the null effects is that the true results are hidden somewhere 
within the data. As mentioned earlier, participants scores were averaged across all 15 conditions. 
It is possible that the results from some of the easier conditions—with shorter movement 
amplitude requirements and larger targets—may be diluting possible relations of the IRTQ and 
PID-5 risk-taking measures with the measures of speed and accuracy in motor performance. It is 
possible that the analyses of the data from the more difficult conditions—longer movement 
amplitude requirements and narrower targets—might show stronger relations between the 
surveys and the measures of motor performance. If that were the case, the data would support 
the theory of embodied condition.
In addition, in the future there are a few questions that emerged that could be answered. 
The first of which is that why MT and error are more strongly correlated than MT and 
variability. The second is that although the relationships were not significant, the directions of 
the relationships were in the predicted direction for error and the IRQT and error and the PID-5, 
but that was not the case for variability and the IRTQ and variability and the PID 5. Digging into 
to why this was the case could also be investigated.
In hindsight, conducting initial pilot testing with the 15 unique conditions to see where, if 
any, relationship lies could have been helpful. It is possible that the 15 conditions that we used 
were not able to reveal the relationship, and that other conditions should have been used. As 
mentioned earlier, adding an additional test for assessing risk taking could have also been a 
helpful addition to this study. Another method of assessment could have allowed for a better 
understanding of the data and if there is a relationship hidden in the trends that were shown.
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Appendices A
Risk Tolerance Quiz1 with Scoring Grid
Want to improve your personal finances start by taking this quiz to get an idea of your investment risk 
tolerance - one of the fundamental issues to consider when planning your investment strategy. either 
alone or in consultation with a financial services professional The Investment risk Tolerance Quiz is also 
available online at http:// njaes.rutgers.edu/money riskquiz/.
Choose the response that best describes you - there are no “right” or “wrong” answers, Just have fun!...
When you're done. click on the View Results" button to see bow you're doing.
Note: By taking this quiz yon will be contributing to a study cm measuring financial risk tolerance. 
Your results will be recorded anonymously, We are not collecting any identifying information.
1. In general, how would your best friend describe you as a risk taker?
a. A real gambler
b. Willing to take risks abler completing adequate research
c. Cautious
d. A real risk avoider
2. You are on a TV game show and can choose one of the following. Wiich would you take?
a. $1,000 in cash
b. A 50% chance at winning $5,000
c. A 25% chance at winning $10,000
d. A 5% chance at winning $100,000
3. You have just finished saving for a ‘'once-in-a-lifetime'" vacation. Three weeks before you plan to 
leave, you lose your job. You would:
a. Cancel the vacation
b. Take a much more modest vacation
c. Go as scheduled, reasoning that you need the time to prepare for a job search
d. Extend your vacation, because this might be your last chance to go first-class
4. If you unexpectedly received $20,000 to invest, what would you do?
a. Deposit it in a bank account, money market account, or an insured CD
b. Invest it in safe high quality bonds or bond mutual funds
c. Invest it in stocks or stock mutual funds
5. In terms of experience, how comfortable are you investing in stocks or stock mutual funds?
a. Not at all comfortable
b. Somewhat comfortable
c. Very comfortable
6. When yon think c: the word “risk” which of the fallowing words comes to mind first?
a. Loss
b. Uncertainty
c. Opportunity
d. Thrill '
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7. Some experts are predicting prices of assets such as gold, jewels, collectibles, and real estate (har
assets) to increase in value: bond prices may Fall, however. experts tend to agree that government 
bonds are relatively safe. Most of your investment assets are now in high, interest government bonds. 
What would yon do?
a. Hold the bonds
b. Sell the bonds, put half the proceeds into money market accounts, and the other half into hard 
assets
c. Sell the bonds and put the tonal proceeds into hard assets
d. Sell the bonds, put all the money into hard assets, and borrow additional money to buy more
3. Given the best and worst case returns of the four investment choices below, which would you prefer?
a. $200 gain best case: $0 gain/loss worst case
b. $800 gain best case: $200 loss worst case
c. $2,600 gain best case: $800 loss worst case
d. $4,800 gain best case; $2,400 loss worst case
9. In addition to whatever yon own. you have been given $1,000. You are now asked to choose 
between:
a. A sure gam of $5 00
b. A 50% chance to gain $1,000 and a 50% chance to gain nothing
10. In addition to whatever yon own. you have been given $2,000. You are now asked to choose 
between:
a. A sura loss of $500
b. A 50% chance to lose $1,000 and a 50% chance to lose nothing
11. Suppose a relative left you an inheritance of $100,000, stipulating in the will that yon invest ALL the 
money in ONE of the following choices. Which one would yon select?
a. A savings account or money market mutual fund
b. A mutual fraud that owns stocks and bonds
c. A portfolio of 15 common stocks
d. Commodities like gold, silver, and oil
11. If you had to invest $20,000, which of the following investment choices would you find most 
appealing?
a. 60% in low-risk investments 30% in medium-risk investments 10% in high-risk investments
b. 30% in low-risk investments 40% in medium-risk investments 30% in high-risk investments
c. 10% in low-risk investments 40% in medium-risk investments 50% in high-risk investments
13. Your trusted friend and neighbor, an experienced geologist, is putting together a group or investors to 
fund an exploratory gold mining venture. The ventura could pay back 50 to 100 times the investment 
if successful. If the mine is a bust, the entire investment is worthless. Your friend estimates the 
chance or success is only 20%. If you had the money, how much would you invest?
a. Nothing
b. One month's salary
c. Three month's salary
d. Six mouth's salary
1 Risk Tolerance Quiz Source:
Grable, I.E., & Lytton, R. H. (1999). Financial risk tolerance revisited: The development of a risk assessment instrument. Financial Services.
Review, 8, 163-181
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Appendices B
The APA is offering a number of "emerging measures" for further research and 
clinical evaluation. These patient assessment measures were developed to be 
administered at the initial patient interview and to monitor treatment progress. 
They should be used in research and evaluation as potentially useful tools to 
enhance clinical decision-making and not as the sole basis for making a clinical 
diagnosis. Instructions, scoring information, and interpretation guidelines are 
provided; further background information can be found in DSM-5. The ARA 
requests that clinicians and researchers provide further data on the 
instruments' usefulness in characterizing patient status and improving patient 
care at http://www.dsm5.org/Pages/Feedback-Form.aspx.
Measure: The Personality Inventory for DSM-5 (PID-5)—Adult
Rights granted: This measure can be reproduced without permission by 
researchers and by clinicians for use with their patients.
Rights holder: American Psychiatric Association
To request permission for any other use beyond what is stipulated above, 
contact: http://www.appi.org/CustomerService/Pages/Permissions.aspx
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The Personality Inventory for DSM-5 (PID-5)—Adult
Name/lD:______________________________ Age:____ Sex: O Male ⎕ Female Date:_____________
PID-5—Adult (Full Version), page 1 
Krueger RF. Derringer J, Marion KE. Watson D, Skoco AE. Copyright ©2013 American Psychiatric Association. All Rights Reserved 
This material car be reproduced without permission by researchers and by clinicians for use with their patients
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Name/lD (individual receiving care):_________________
The Personality Inventory for DSM-5 (PID-5)—Adult, continued
PID-5—Adult (Full Version), page 2 
Krueger RF, Derringer J. Markon KE. Watson D. Skodol AE. Copyright @2013 American Psychiatric Association. All Rights Reserved. 
This material can se reproduced without permission by researchers and bv clinicians for use with their patients.
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Name/ID (individual receiving care)_________________
The Personality Inventory for DSM-5 (PID-5)—Adult, continued
PID-5—Adult (Full Version), page 3
Krueger RF, Derringer J, Markon KE. Watson D. Skodol AE. Copyright @2013 American Psychiatric Association. All Rights Reserved.
This material can be reproduced without permission by researchers and by clinicians for use with their patients
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Name/ID (individual receiving care) :_________________
The Personality Inventory for DSM-5 (PID-5)—Adult, continued
PID-5—Adult (Full Version), page 4 
Krueger RF. Derringer J. Markon KE, Watson D. Skodol AE Copyright @2013 American Psychiatric Association. All Rights Reserved. 
This material can be reproduced without permission ay researchers and by clinicians for use with their patients.
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Name/ID (individual receiving care):_________________
The Personality Inventory for DSM-5 (PID-5)—Adult, continued
PID-5—Adult (Full Version), page 5
Krueger RF Derringer J, Markon KE. Watson D. Skodol ÀE. Copyright @2013 American Psychiatric Association. All Rights Reserved.
This material can be reproduced without permission by researchers and by clinicians for use with their patients.
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Name/ID (individual receiving care):_________________
The Personality Inventory for DSM-5IPID-5)—Adult, continued
PID-5—Adult (Full Version), page 6 
Krueger RF, Derringer J. Markon KE. Watson D. Skodol AE Copyright @2013 American Psychiatric Association. All Rights Reserved 
This material can be reproduced without permission by researchers and by clinicians for use with their patients.
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